INTRODUCTION
Since 1984, all students at UH/D, regardless of major, must fulfill writing and speech requirements to graduate. These include at least one writing course given in their major department. In addition, since 1995, the university has required all graduating seniors to successfully complete some course material on ethics as it relates to their major.
The CMS department has developed a general approach to meet these requirements, utilizing its preexisting Senior Seminar (SS) course, which had been introduced in 1987. Originally the ethics requirement was satisfied by a separate course, but the material was added to the seminar in 1997 by increasing the credit hours from one to two.
In addition to the usual CMS courses, each major is required to successfully complete a speech course (SPCH 1304) and a technical writing course (ENG 3302), offered outside the department. These are prerequisites for our senior seminar course (CS/MATH 4294). Based on student performance in the seminar and other factors, the student follows up with either an individual research project (CS/MATH 4395), directed by a faculty member and/or an outside mentor, or the student selects one of our senior level writing courses (W) in the department to fulfill his/her writing requirement. W-courses, cross-listed, include
Math Modeling and Computer Simulation (CS/ MATH 4306), History of Mathematics and Computer Science (CS/MATH 4312), Parallel Programming (CS/ MATH 4328), and Advanced Numerical Methods (CS/MATH 4301).

SENIOR SEMINAR-AN EVOLVING COURSE
While the original purpose of the SS course was to refine the writing and presentation skills needed to successfully complete later senior research projects, the course has now evolved to address the changing needs and college requirements.
To address the college-wide ethics requirement (noted earlier), the SS has developed a focus on ethical issues in some of the written and oral projects assigned. Because of the large number of required courses in our degree programs, we did not have the luxury of offering an entire course in ethics, in our department, as some other colleges have done [7] .
EARLIEST VERSIONS OF SENIOR SEMINAR COURSE
Originally this course consisted of a number of readings from somewhat "popular" books oriented towards the computer and mathematical sciences, and then the assignment of short written and oral reports on the results of those readings. Among the books assigned were Godel, Escher, Bach: An Eternal Golden Braid [3] , Mathematics-The Loss of Certainty [5] [6] and A Brief History of Time [2] .
In addition, each student prepared a one page vita/ resume. Students discussed each others resumes and we discussed how to tailor different forms of a vita to different audiences. Students also critiqued each others' oral presentations and quickly learned to be more diplomatic in their criticisms as they discovered the truth of the adage that "What goes round, comes round."
The final written and oral projects in this SS course were the individual student Senior Project Research proposals. In the earlier years of our CMS programs, all our majors were required to follow the SS course with individual Senior Projects. However, as the number of majors increased dramatically, it became clear that other alternatives to individual Senior Projects were needed. Also, as noted earlier, in 1995, the college instituted an ethics component for all degree programs. We also consider special ethical challenges in the computer and mathematical sciences and how to respond to them. In addition, we consider material on how to solve ethical dilemmas by using sample case studies and applying the techniques covered earlier.
PRESENT FORM OF SENIOR SEMINAR COURSE
In our course, each student is required to write short papers on two ethical problems recently in the news (CMS related)-either from the print media or from the WEB. In each paper, the student first summarizes the ethical issues involved, and then attempts suggestions for a resolution , using the text guidelines. In addition, each student selects one of the 19 case studies included in part II of the text and "works it out" in written and oral presentations.
These case studies have generated considerable student discussion, and it is important to point out that, in general, there does not always exist a "best solution" to an ethical dilemma. What may work in one environment, may not succeed in another. These discussions have often caused students to re-evaluate various viewpoints as they apply ethical guidelines to the "real world". Some of our students, who are already working full time in CMS professions, often point out to the other students how other "side" issues, office politics, etc…may affect the success of various approaches to solving ethical dilemmas. Discussions help to underscore the value of constructive criticism and teamwork to make better decisions.
We believe that this added ethics component in our course has been extremely valuable, not only in introducing and developing ethical principles (as they relate to CMS), but also in introducing our students to the CMS cultural paradigm that they are becoming a part of.
b. In addition to writing projects, students have discussed ethical problems and issues that they perceive in the CMS department, the university and/ or in their fields. Such discussions can have meaningful impact on the true importance of ethics. Past discussions have led to student proposals for written ethical guidelines for the use of departmental computer facilities and labs to augment the written ethical guidelines already in place for the academic computing center. Some of our math education students have also pointed out ethical problems related to the manipulation of public school student assessment statistics on state mandated test, and also noted problems with the abuse of emergency staffing guidelines in public school math and science hiring.
c. In addition to the ethical components of our SS course, each student is required to make an oral presentation on some topic in his/her field, that is not required, but that he/she believes should be understood by all graduates in the field. Some of the past topics discussed include: From these and similar suggestions, we occasionally have added short discussions on some of these "slighted" topics. Among other topics added for brief discussions are cardinality, methods of proof, and the problems of completeness and consistency in mathematics.
In these discussions, students have expressed a serious interest in contributing to the continued development of our CMS programs.
d. Each student constructs a one-page vita/resume. In introducing this subject, the class is first introduced to the student placement center facilities. They are encouraged to develop a student placement file which will include copies of letters of recommendation and transcripts as well as a copy of their vita. The idea of tailoring different vitas for different audiences is noted. Each student constructs a first draft vita, then copies are provided to all students, and they discuss which features they want to add/or delete. After these discussions, each student constructs a "final" vita. = It is emphasized that there is no "right" or "wrong" format. If it works, go with it. These discussions can lead to such issues as whether foreign students should mention foreign language abilities, green card status…; as well as how much and how should they include in the vita on their areas of specialization or special competence.
e. Students are required to attend the weekly CMS Colloquium Series. These talks expose them to the CMS culture, with speakers from industry and government as well as academia. In addition, some of the talks in Bio-mathematics, bio-statistics and other areas have generated student senior projects as well as graduate studies by some of our graduates.
f. The capstone of this course is the writing and oral presentation of potential Senior Project proposals. The merit of these proposals is considered when deciding which students will continue with individual Senior Projects, in the following semester, and which students will take W-courses to complete their final writing requirements in CMS. A few of the over 150 individual Senior Projects are listed below.
Note that many of our projects were developed jointly with NASA, industry or other non-CMS co-sponsors including grants and the large Biomedical community in the Houston Medical Center. 
Investigations of Certification Issues for
SOME COMMENTS ON THE PRESENTATION OF SENIOR SEMINAR
Since incorporating ethics and the other additional topics described above, three different faculty members have offered the modified course. The course is offered as a one semester, 2 credit hour course meeting on two days a week for 50 minutes each class. All instructors have included basically the same material as outlined above. Each supplies the students with a detailed syllabus including due dates for the various projects. While all weight the written and oral presentations at about 60 percent of the course grade and the resume and class participation the same (10 percent each), the instructors vary on the relative allocations for the Senior Project proposal and the final exam.
It is important to stress the need for student attendance and participation in the classes and for attendance at the Colloquium. When students enter their senior year, many demands are made on their time, and if the instructor is not careful, students may tend to skip classes to work on their projects and other course work. At least one of the SS instructors reduces the final grade for missing classes. Similarly, students need to be strongly encouraged not to miss project deadlines. In the real world, missing days of work and failing to meet deadlines can have a real impact on your career (or lack of one). Since this seminar is to help the students prepare for the real world that CMS practitioners will live in, the instructors should settle for no less than industry, government and the rest of the real world will demand.
STUDENT FEEDBACK AND RESPONSES TO THE COURSE
In addition to observations by the students in classes and on course evaluation forms, the final exams included questions that asked the students to (1) briefly describe an ethical problem that you perceive in the university or in your job and explain how you believe the problem could be addressed; and (2) briefly describe what you liked or disliked about this course and topics you believe should have been added, changed or excluded.
Note: The student breakdown in the course is approximately 60% computer science majors and 40% in applied mathematics and/or statistics.
Student comments on ethical problems, they perceive at the university, included the following:
1. "One of the ethical problems I see in the university is the loopholes around prerequisites for certain classes…it shouldn't be so easy for students to circumvent this. The telephone registration system has been updated, so it may not allow it now, but before you could sign up for any class you wanted, regardless of whether you had the prerequisites or not…I think the teachers shouldn't be able to give final approval about whether the prerequisites should be waived; the final approval should come from the department (chair). They need to know how many people are getting around prerequisites and track how well those who are waived do in those courses.
Similar comments in the classroom generated a considerable amount of discussion and in the course of this discussion, it became clear why one of our courses offered in the previous semester had an extreme bimodal grade distribution. Incidentally, the telephone registration did not solve this problem! These and similar comments were helpful in addressing issues of which some of the faculty were unaware. dents do/complete (or overly help) them with their computer based assignments. Since most of these types of assignments are done outside of the actual classroom, the instructor has no way of knowing who actually completed the work. To solve this, since more and more computer classrooms are available, more in-class time needs to be devoted to mini program-based quizzes to force students who routinely rely on others to do their own work in order to receive a passing grade."
With the increasing integration of computer projects into math courses, this is becoming a serious issue in courses in the applied mathematical sciences and statistics, as well as in computer science courses. The calculus sequence and linear algebra courses at our university require considerable computer activity as do the numerous statistics courses that are heavily dependent on statistical software packages.
4. "One of the ethical problems…Allowing too much freedom to students in the labs. More often than not, I find students chatting, surfing the net or doing other things that are not school related. The problem is that they are using computer resources and university resources for personal pleasure.
The computers that we have should be used for school related projects only."
"The problem can be addressed as such: Only allow students to use the computers during lab hours and enforce that…Allow the assistant to monitor activity of the students working in the lab and allow them to report what they find. Make people sign in and explicitly detail why they are there (make this mandatory to use the labs).
In this regard in earlier classroom discussions, one student employed by one of the major computer companies noted that in an unannounced inspection 60 workers were terminated for unacceptable employee use of the WEB during office hours.
5. Other real or imagined ethical problems were noted. Many of these provide interesting material for use in the next semester.
SOME STUDENT COMMENTS ON THE COURSE
1. "I liked the ethics portion; it made me think seriously about some practices that I have seen or even considered practicing myself and ask, is this right? Is it ethical?"-This student mentioned that at his job one employee complained of sexual harassment, and before it ended, a number of employees were terminated! 2. "I liked this course because you were allowed and encouraged to openly discuss problems of and solutions for the CMS department with a reasonable amount of discretion. This tells the students that the university is concerned about the type of education they are providing."
3. "It was easy to talk in a small group of people." Another noted that "I liked the open discussions we had in class about different ethical issues…relaxed environment."
4. A number were concerned that the 50 minute class period didn't give enough time to get into particular discussions. Some comments included: "More time should be included for more discussions" and "Change time of offering, since once discussion begins, it is hard to stop."
5. "A type of exam based on the material from the first and second chapters of the ethics book is needed." At the present time the course consists of only a series of projects (described earlier) and a final exam.
SUMMARY AND CONCLUSIONS
From the student comments and class participation, we believe that our present Senior Seminar course has been very successful in exposing the students to the ethical dimensions of the CMS professions and providing them with tools to make good ethical choices. We believe that the written and oral projects have helped them to more effectively communicate their own CMS related ideas and activities. The high quality of the various student discussions of issues indicates that they have a serious stake and interest in being a part of the CMS community. Their many thoughtful comments on how to solve ethical problems as well as suggestions to improve our academic community are greatly appreciated. We believe that this course has helped not only our students to become more active and involved members of our profession, but it has also helped our faculty to become more aware of some ways we can act to improve our departmental programs.
